Abstract
ii PREFACE Thesis title: Diversification's Effect on the Growth of Firms Supervisors: Professor Christine Brown and Dr. Philip Gharghori A walk down proverbial "Main Street" points one to the observation that diversified conglomerates continue to increase in number and thrive. Contrary to conventional wisdom of a diversification discount that suggests corporate diversification is value-destroying, the continued resilience of the diversified form implies unique advantages over the singlesegment (focused) firm. This thesis seeks to investigate the effect of corporate diversification in relation to firm growth by examining the following research topics:
1. Differing growth options between diversified and focused firms New insight on differing growth options between focused and diversified firms potentially explains the diversification discount and also yields important considerations for investment portfolios that seek to incorporate the value of growth options in stock returns. This paper suggests that the diversified firms experience growth with lower systematic risk.
Internal capital markets and firm growth
Internal capital markets (ICMs) are often cited as a value-adding channel of capital allocation in diversified firms. ICMs are valuable because they reduce the constraints of scarce capital in relation to productive investment. However, ICM characteristics differ greatly among firms. This chapter will explore the impact of ICMs on firm growth.
Information frictions, corporate diversification and growth of the firm
Prior studies have looked at inefficiencies in the information diffusion process from the external perspective of the investor, by relating the correction of stock prices to the partial discovery of firm-specific information. In contrast, this study proposes a novel framework to study the information diffusion process within a diversified firm versus a focused firm by relating the investment decision to the efficient exercise of growth options.
The thesis will employ a thesis-by-publication format by developing each of the above three topics into three separate papers for journal submission. To fulfil thesis submission requirements, accompanying introductory and concluding chapters are included to provide motivations and summaries for all findings.
Introduction
Do diversified and focused firms have different growth options? This question has important relevance to the debate on a documented diversification discount where the shares of diversified firms sell at a discount relative to single-segment (focused) benchmark firms. 1 Growth options are well documented in the literature to constitute an significant portion of firm value (see Merton and Modigliani (1961) , Myers (1977) , Myers and Turnbull (1977) and Majd and Pindyck (1987) , among others). In addition, both Kester (1984) and Danbolt, Hirst and Jones (2002) underscore the significance of growth options by reporting that, on average, the present value of growth options account for more than 50% of company market values.
Evidence suggesting a bias in firm valuations between diversified and focused firms due to differing growth options also casts doubt on value destroying agency explanations for the diversification discount in the corporate finance literature (examples include Amihud and Lev (1981) , Jensen (1988) and May (1995) ).
In this paper I provide new evidence that diversified and focused firms have differing growth options. The main motivation of this study rests in criticism of the basis by which the diversification discount is established. Several studies such as Berger and Ofek (1995) , Lins and Servaes (1999) and Lamont and Polk (2002) document the diversification discount in the valuations of diversified firms by comparing constituent business segments with corresponding single-segment industry medians.
2 However, recent work suggests that this approach is flawed. Graham, Lemmon and Wolf (2002) argue that failure to account for systematic differences between the business segments of diversified firms and the focused firms to which they are benchmarked may lead to incorrect inferences regarding the diversification discount. 3 More recently, Stowe and Xing (2006) suggests that the valuation of diversified business segments cannot be based on single-segment medians if diversified and focused firms have different growth options. They suggest that the diversification discount documented by researchers could then be a manifestation of the difference in the available growth options between diversified and focused firms.
The proposition that diversified and focused firms have different growth options can be intuitively linked to firm structure. All things being equal, each firm is inherently endowed with some measure of investment flexibility limited only by the growth options uniquely available to it. In a portfolio context, the scope of growth options accessible to a firm is constrained to the business segments and/or industries that it participates in. Growth options will also have different levels of systematic risk specific to its business segment and industry.
As such, diversified firms that participate in a cross-section of product segments and/or industries naturally have a greater number of growth options with more diverse correlations of systemic risk than focused firms that have growth options concentrated in one business segment. Assuming that growth options with lower systemic risk are optimal, this also implies that investment managers in diversified firms are better positioned to select growth options with lower systemic risk than counterparts in focused firms.
In order to develop testable hypotheses on the relationship between unobservable growth options and firm value, it is imperative to begin with established theory. In this aspect, the dynamic model of Berk, Green and Naik (1999) provides guidance. In their model, firm value is composed of the value of growth options and the value of assets-in-place. Growth options with low systematic risk are attractive to the firm. When exercised, the average systematic risk of the firm's cash flows in subsequent periods is reduced, leading to lower returns. 4 Specifically, the model predicts that the turnover of assets-in-place has an explanatory role for firm value because it alters the relative importance of growth options versus existing assets.
More importantly, the model offers forward-looking empirical predictions that imply the presence of differing growth options between diversified and focused firms. During times of low asset turnover (low asset growth), firm value is determined largely by the value of growth options. Conversely, during times of high asset turnover (high asset growth), firm value is determined largely by the value of assets-in-place. Assuming that diversified firms have a greater number of growth options with more diverse correlations of systemic risk than focused firms, diversified firms should have lower returns than focused firms during periods of low growth. During periods of high growth, the model predicts that there should be little difference in returns since firm value is then composed largely by the value of assets-in-place. The results satisfy other related predictions of the model such as the difference in return spreads for low-minus-high growth portfolios of focused and diversified firms. Return differentials for low-minus-high growth portfolios that are statistically and economically significant demonstrate the importance of growth options to firm valuation, whereas a larger (smaller) return differential implies the presence of growth options with higher (lower) systemic risk during periods of low growth. Similar to the findings of Kester (1984) and Danbolt, Hirst and Jones (2002) that highlight the large contribution of growth options to firm value, I find that that the return differential for low-minus-high growth portfolios of both diversified and focused firms to be economically large and significant. In line with expectations of differing growth options between diversified and focused firms, the lowminus-high growth return differential for portfolios of focused firms is 8 times larger than that of diversified firms. These results are also robust to alternative diversification measures.
The study contributes to existing knowledge in both the corporate finance and asset pricing literature. First, on the corporate finance front, a significant new finding is that diversified and focused firms have different growth options. On average, diversified firms have growth options with lower systematic risk than focused firms, leading to lower future returns. More importantly, the empirical results validate the warning put forth by Graham, Lemmon and Wolf (2002) that failure to account for systematic differences between business segments of diversified firms and benchmark single-segment industry firms may lead to incorrect inferences about the diversification discount.
Separately, in related work, Stowe and Xing (2006) investigate the possibility of differing growth options between diversified and focused firms by examining a limited sample of 230 diversifying firms using proxies for growth options that have questionable theoretical basis. The authors find no evidence of differing growth options between diversified and focused firms. In contrast, this paper provides evidence of differing growth options between diversified and focused firms that may explain the diversification discount.
Other key differentiating elements for this study include the reliance on established theory to develop empirical predictions and the use of a much larger panel data sample of focused and diversified firms. Use of established theoretical frameworks is important to developing empirical predictions linking unobservable growth options to firm value to avoid misguided interpretations. Further, firms do not change firm structure (from focused to diversified, or vice versa) frequently. Use of a diversifying sample also sheds limited insight on the impact of firm structure on growth options since diversifying events are relatively rare.
Second, on the asset pricing front, the study adds new empirical support to the theoretical model of Berk, Green and Naik (1999) who show that the value of the firm is equal to the value of assets-in-place and growth options. The findings also validates the negative relationship between asset growth and firm returns, also known as the asset growth effect, as detailed by Cooper, Gulen and Schill (2008) . It extends their contribution with new evidence that the asset growth effect is not only pervasive in the cross-section of stocks but also independent of firm structure. Separately, by employing both dependent and independent portfolio sorts of asset growth and diversification measures, I demonstrate that the lowminus-high growth return differentials for focused firms are robust across portfolio variations and hold potential for spread portfolios which may be of interest to industry practitioners.
In addition, the use of total asset growth as a proxy for growth options has important implications for recent arguments which suggest that the asset growth effect is a result of mispricing. Cooper, Gulen and Schill (2008) show that standard models of risk, such as the three-factor model of Fama and French (1993) and four-factor model of Carhart (1997) , have difficulty in explaining the variation in returns associated with asset growth portfolios. More recently, Gray and Johnson (2010) test the asset growth effect in Australian stock returns and document its presence but likewise find no evidence to support a risk-based explanation. In contrast, the results of this study present a rational alternative to these mispricing arguments based on established theory. The link between total asset growth and growth options as demonstrated in this study may be of interest to future investment-based asset pricing models.
Finally, this paper is related to other research that connects growth options to firm value. Concurring with investment-based theoretical models, Anderson and Garcia-Feijoo (2006) report strong support for the linkages between real investment options and changes in both firm valuation and expected stock returns. Cao, Simin and Zhao (2008) find that growth options explain an increasing trend of idiosyncratic risk over the past 4 decades beyond alternative explanations. The innovation of this paper is the linkage of growth options with varying systemic risk to the diversified form that in turn influences firm value.
The remainder of the paper is organized as follows. Section 2 discusses the linkages between corporate diversification, growth options and firm value. Section 3 describes the sample selection criteria, measures for diversification and total asset growth, as well as empirical predictions. Section 4 presents the results. Section 5 concludes.
Related literature and hypotheses development

Risky growth options
The relative importance of growth options versus existing assets in determining firm value is well documented in the literature. Gomes, Kogan and Lu (2003) demonstrate that growth options are riskier than assets-in-place as these options are "leveraged" on existing assets. In particular, they show that the association between capital spending (exercise of growth options) and subsequent returns should be negative. 5 From a real options context, Carlson, Fisher and Giammarino (2004) extend this view by using simulations to empirically examine related aspects of the investment problem such as operating leverage, reversible real options, fixed adjustment costs, and finite growth options. Their model shows that asset betas vary over time with historical investment decisions and the current product market demand, effectively demonstrating that the ratio of growth options to assets-in-place can explain the conditional dynamics in expected stock returns.
Similarly, Berk, Green and Naik (1999) 
The diversification advantage in the selection of growth options
The diversified form has important implications for how these risky growth options are exploited. The extent to which a firm is able to influence its specific choice of investment is naturally limited to the growth options uniquely available to it. In a larger context, the total number and diversity of growth options accessible by a firm is limited by the number of business segments and/or industries that it participates in. Since growth options intrinsically have systemic risk that are unique to a specific product category, focused firms select from a singular set of growth options within a narrow band of systematic risk as all cash flows are derived from operations concentrated in one business segment. In contrast, diversified firms have a larger set of growth options and can also optimally select growth options from a wider range of systematic risk due to imperfectly correlated cash flows from diverse product segments in one or more industries. Consequentially, due to inherently greater investment flexibility, diversified firms are better positioned to "cherry-pick" attractive growth options.
Of course, this assumes that diversified firms have unique organizational advantages that enhance the comparison and subsequent exercise of potential growth options. The literature provides evidence of such efficiencies unique to diversified firms as well. Chandler (1977) argues that diversified firms with multiple business divisions create a level of management concerned with coordination of specialized divisions. 7 Such specialization of skill allows diversified firms to be more efficient and profitable than their lines of business 6 Systematic risk is the risk inherent in the aggregate market that cannot be solved by diversification. Some common sources of market risk are recessions, wars, interest rates and others that cannot be avoided through a diversified portfolio of products or industry mix. 7 Similarly, Matsusaka (1993) finds evidence of perceived benefits from managerial economies of scale in the merger and acquisition space by analysing announcement effects on firm value for diversifying acquisitions in which a firm acquires a target company in an unrelated industry. In the study, acquiring firms retaining the target's management earned the largest positive abnormal returns, suggesting that the market favoured the diversifying acquisition because managerial synergies were exploited.
would be separately. Comparatively, focused firms are unlikely to have specialized layers of management. Weston (1970) contends that diversified firms allocate resources more efficiently due to more efficient internal than external capital markets. Stulz (1990) extends this argument by
showing that diversified firms, by creating an internal capital market, reduce the underinvestment problem described by Myers (1977) , and allow diversified firms to make more positive net present value investments than their segments would make as separate entities. Collectively, consistent with the notion of a diversification advantage in the selection of growth options proposed in this study, the literature suggests that diversified firms possess organizational advantages over focused firms that enhance investment capabilities.
Diversification's impact on asset growth and returns
The interaction of diversification and growth options leads to predictions for firm value during different periods of asset turnover (asset growth). Firm value is determined largely by the value of risky growth options during times of low asset turnover (low asset growth firms). Since growth options are heterogeneous, firms that access growth options with lower levels of systematic risk will have lower future returns. Following earlier arguments that diversified firms have growth options with lower systematic risk than focused firms, the returns of diversified firms are predicted to be lower than focused firms during periods of low asset growth.
Conversely, during times of high asset turnover (high asset growth firms), firm value is determined largely by the value of assets-in-place. Under constraints of investment irreversibility, a firm has negligibly few growth options during periods of high asset growth since all its resources are already committed to selected projects. The value of high asset growth firms is then based predominantly on the firm's existing assets-in-place that are already generating cash flows. Assuming markets are efficient at valuing these cash flows, it is predicted that high growth firms will have low future returns, regardless of firm structure.
The return differential between diversified and focused firms during periods of high asset growth is thus predicted to be small.
The predictions for diversified and focused firms due to differing growth options during different periods of growth are described by the following equations:
Where, = return for low asset-growth portfolio of diversified firms = return for low asset-growth portfolio of focused firms = return for high asset-growth portfolio of diversified firms = return for high asset-growth portfolio of focused firms
The creation of low-minus-high asset growth portfolios of diversified and focused firms is also predicted to generate contrasting return spreads. Return differentials between low-minus-high growth segments that are statistically significant demonstrate the importance of growth options to firm valuation, while larger (smaller) return differential implies the presence of growth options with higher (lower) systemic risk. The following equation describing return differentials for low-minus-high asset growth portfolios demonstrate the return expectations for this scenario:
Where, − = low-minus-high asset growth spread for focused firms − = low-minus-high asset growth spread for diversified firms
Sample selection and variable measures
Sample selection
Collated business segment and price data from the CRSP/Compustat Merged Database (CCM) is used in this study. Following Berger and Ofek (1995) and Lamont and Polk (2002) , the data is refined according to the following criteria. Firms are required to have total sales of at least $20 million. Firms with missing or negative segment information on sales, assets or capital expenditures are excluded, as are firms with any segments in the one-digit standard industry classification (SIC) codes of 6 or 9. 9 In addition, information on outstanding shares required to calculate market value and the measures of growth opportunities (total asset growth) and diversification (Herfindahl Index) must be available. To keep the data sample comparable with Cooper, Gulen and Schill (2008) , firms in the sample are required to have at least three consecutive years of firm data before and after the portfolio formation date to be included in the sample. 10 This step also corrects for survivor bias in the calculation of monthly returns, caused by the backfilling of data by Compustat (see Fama and French (1993) ). The sample is also limited to firms with eight segments or less. This filter does not create a selection bias as more than the 99 percent of the firm segment data is captured and also allows for better representation of the typical firm in the cross-section. The final refined sample contains 57,395 firm year observations that lie in the year range of 1980 to 2008.
Measure of asset growth
A comprehensive measure of firm growth, total asset growth, or the year-on-year percentage change in firm total assets, is used as a proxy for the interaction of growth options and assets-in-place. 11 I use total asset growth as a proxy for three reasons. First, growth options are unobservable in nature. Observable firm characteristics that are can serve as accurate proxies for growth options as described by established theoretical models are rare. In this study, a comprehensive measure of firm growth, total asset growth, or the year-on-year percentage change in firm total assets, is a suitable proxy for the interaction of growth options and assets-in-place as described by the model of Berk, Green and Naik (1999) model.
Second, Stowe and Xing (2006) suggest that proxies for growth options must be forward-looking since only future growth options matter in firm valuation. Cooper, Gulen and Schill (2008) demonstrate that total asset growth is an economically and statistically significant predictor of the cross-section of stock returns that is not subsumed by the explanatory power of prevailing measures such as book-to-market, firm capitalization, shortand long-horizon lagged returns, but also dominates other growth measures in the literature.
12
The authors also document persistence in the asset growth effect, both in the cross-section of returns and over time. These considerations are important to the analysis since firms do not change firm structure (from focused to diversified, or vice versa) frequently. Third, data on any firm characteristic must be available at the segment level in order to allow for a detailed comparison of growth options between focused and diversified firms. Data on segment assets meets this criterion.
The base methodology for calculating the asset growth variable is adapted from Cooper, Gulen and Schill (2008) .
formation year is 1980. This portfolio formation procedure is repeated annually through to December 2008.
Measures of diversification
Three diversification measures used by Comment and Jarrell (1995) 
An illustration: if a firm with only one business segment will have a Herfindahl index value of 1; if a firm has 10 business segments that each contribute 10 percent of the sales, its
Herfindahl sales index value is 0.1. In other words, the Herfindahl index value decreases as firm diversification increases. A high Herfindahl index value describes a more focused firm with a concentration of activities in fewer segments. A low Herfindahl index value describes a more diversified firm with activities spanning multiple business segments and/or industries.
An asset-based index is calculated using the book value of identifiable assets per segment. A sale-based Herfindahl index reflects the degree to which revenues are diversified across a company's business segments. The third measure of diversification, the number of business segments (SEG), is a direct count of the number of segments declared by the managers of the firm. Focused firms have only 1 business segment while diversified firms have more than one business segment, ranging from 2 to a maximum of 8 segments.
Accordingly, firms become more diversified as the number of firm segments increases. Herfindahl index values for a firm's total assets (total sales), H_AT (H_SALE), is calculated across n business segments as the sum of the squares of each segment i's assets (sales), Si, as a proportion of total assets (sales). Segments are the number of lines of business (SEG) for which separate accounting disclosures are made by management in accordance with FASB No. 14 and SEC Regulation S-K. Total asset growth (AG) is defined as the percentage change in total assets from the fiscal year ending in calendar year t−2 to fiscal year ending in calendar year (t−1), in millions of dollars. Size (SIZE) is the market value of a firm calculated using the price and the number of shares outstanding at the end of year (t), in millions of dollars. RET12 is the buy-and-hold return for 1 year, from July (t) to June (t+1), where t is the portfolio formation year. All variables are calculated using data from the CRSP-Compustat merged database. All numbers, with the exception of SEG and SIZE, are in decimal form, that is 0.01 is 1%. Panel A reports results for the full sample while Panel B provides correlation data and coefficients among variables over the sample period. All variables are calculated using data from the CRSP-Compustat merged database. ***, ** and * indicate significance at 1%, 5% and 10% levels, respectively. Herfindahl index measures of segment assets and segment sales. In contrast, there is positive and significant correlation between asset growth and the number of firm segments. This is expected due to an inverse relationship between the Herfindahl diversification measures of segment assets or sales, and the number of firm segments. More importantly, there is no correlation (significant at the 1% level) between all measures of diversification and asset growth, firm size or stock returns, as well as between asset growth and firm returns.
Summary statistics
Results
Fama and MacBeth regressions
Following Cooper, Gulen and Schill (2008) , Fama and French (2008) Table 2 .
In models 1 and 2 of Table 2 H_AT is not subsumed by asset growth but instead becomes stronger with a larger t-stat value of -4.49, significant at the 1% level. In contrast, the t-stat for AG is slightly reduced from an earlier value of -2.80 to -2.77. This trend for the change in slopes is consistent when the 2 other measures of diversification, H_SALE and SEG, are competed with asset growth in models 6 and 7. However, the results suggest that H_AT is the strongest determinant among the diversification factors.
Table 2 Fama-MacBeth regressions of annual stock returns on key characteristics
Annual stock returns from July 1980 to June 2008 are regressed on lagged accounting variables. Herfindahl index values for a firm's total assets (total sales), H_AT (H_SALE), is calculated across n business segments as the sum of the squares of each segment's assets (sales), as a proportion of total assets (sales). Segments are the number of lines of business (SEG) for which separate accounting disclosures are made by management in accordance with FASB No. 14 and SEC Regulation S-K. Asset growth (AG) is defined as the percentage change in total assets from the fiscal year ending in calendar year t−2 to fiscal year ending in calendar year (t−1), in millions of dollars. ***, ** and * indicate significance at 1%, 5% and 10% levels, respectively. In models 8 to 10, the base set of variables is now augmented by the control variables of book-to-market (BM) and size (SIZE). Interestingly, BM is rendered completely insignificant in all 3 models while SIZE maintains significance but at the lower 5% level. The coefficients and t-statistics on diversification measures and asset growth remain strongly statistically significant albeit marginally reduced, confirming the strong and economically significant relation between the base variables and returns.
Model
To summarize the results of the Fama-MacBeth regressions, H_AT is not subsumed by the other important determinants of the cross-section, and in fact appears to be the strongest determinant, in terms of t-statistics, of the cross-section of annual returns relative to segment sales (H_ SALE), number of firm segments (SEG) and more importantly, asset growth (AG). Overall, these findings suggest a significant economic relation between diversification and firm returns.
Univariate portfolio sort on asset growth
Prior studies such as Cooper, Gulen and Schill (2008) Table 3 .
The univariate portfolio sorts provide similar evidence to past studies. Conditioning on growth rates creates a large and economically significant dispersion in average returns across the 10 portfolios in the year after portfolio formation. Over this period, firms with the lowest growth rates in decile 1 generate the largest significant returns of 35.89% per annum on average, with a corresponding t-statistic of 4.03. Conversely, firms with the highest growth in decile 10 report the lowest return at 5.09% per annum on average.
As in Cooper, Gulen and Schill (2008) , the negative relation between growth and returns is perfectly monotonic across all 10 deciles, with decile 2 growth firms earning 20.75%
per month, which smoothly decreases to 5.09% per month for decile 9 firms. Especially notable is the significant large return spread (low-minus-high growth) of 30.80% with a tstatistic of 4.21 between low and high asset growth portfolios (decile 1 minus decile 10). This finding confirms that the negative relationship between firm asset growth and returns is robust and pervasive in the data sample period.
Table 3 Univariate portfolio returns sorted on key characteristics in event time
At the end of June of each year (t) over 1980 to 2008, stocks are allocated into portfolios based on key characteristics. The portfolios are held for 1 year, from July of year t to June of year t+1, and then rebalanced. Portfolio return statistics are reported every year around the portfolio formation year (t) over the period of July 1980 to June of 2008. Panel F reports returns from stock portfolios sorted into deciles according to their asset growth rates. Asset growth (AG) is defined as the percentage change in total assets from the fiscal year ending in calendar year t−2 to fiscal year ending in calendar year t−1. Panel B reports returns from stock portfolios sorted into deciles according to their segment assets (sales) Herfindahl index value. Herfindahl index values for a firm's total assets (total sales), H_AT (H_SALE), is calculated across n business segments as the sum of the squares of each segment's assets (sales), as a proportion of total assets (sales). Stocks with Herfindahl index values less than 1 are sorted into 9 portfolios. Focused firms that have a Herfindahl index value of 1 are allocated to the portfolio 1. Panel C reports returns from stock portfolios sorted by the number of firm segments. Segments are the number of lines of business (SEG) for which separate accounting disclosures are made by management in accordance with FASB No. 14 and SEC Regulation S-K. Focused firms are those reporting exactly one segment whereas diversified firms are those reporting two or more segments. 
Univariate portfolio sorts on diversification measures
Similarly, univariate portfolios based on the three diversification measures are likewise constructed in Panels B and C of Table 3 for comparison and to discern for any patterns in returns. Table 3 segments for a return of 7.40%.
Overall, univariate portfolio sorts on diversification measures are unable to reproduce the monotonicity in returns across deciles evidenced by asset growth. I interpret these findings as evidence that the diversification factor alone does not generate any clear pattern of returns in the cross-section although results from the regression analysis earlier clearly imply that diversification has information content relevant to firm value.
Returns to independent portfolio sorts on asset growth and diversification measures
In this section, I focus on the interaction of the diversification measure and asset growth through independent portfolio sorts. This is first investigated through the construction of portfolios based on independent sorts of the key variables, namely asset growth ( Table 4 reports 3 panels (A,B and C) that tabulate independent sorts of asset growth against each of the three diversification measures respectively, namely Herfindahl index values for firm segment assets (H_AT) and firm segment sales (H_SALE) as well as the number of firm segments (SEG). Several general characteristics stand out for all three panel results. First, for all panels, low growth stocks (row 1) generally have larger returns than high growth stocks (row 4). This trend is also robust across all columns or more specifically, for both focused and diversified firms. This finding is no surprise as a strong and robust negative relationship between asset growth and firm returns is reported in the literature and also documented in the univariate portfolio sorts of this study.
Table 4 Independent portfolio returns sorted on key characteristics in event time
At the end of June of each year (t) over 1980 to 2008, stocks are allocated by a four-by-four independent sorting process into 16 independently sorted portfolios based on asset growth (AG) and the corresponding diversification measure. The portfolios are held for 1 year, from July of year (t) to June of year (t+1) Table 4 reports independent portfolio sorts on AG and H_AT. Low-growth diversified firms post a return of 11.26% versus 7.75% per annum for high-growth, diversified firms. The corresponding low-minus-high growth return spread for diversified firms is 3.51%. In contrast, low-growth focused firms in the same panel report a 32.90% return (almost 3 times that of low-growth diversified firms) while high-growth focused firms have a significant and smaller return of 5.13%. Correspondingly, the low-minus-high growth return differential for focused firms is a much larger at 27.77% or a multiple of almost 8
times that of the low-minus-high growth return differential for diversified firms.
Panel B, Table 4 , tabulates returns for independent portfolio sorts on AG and H_SALE.
Returns for the low-growth and high-growth portfolios are qualitatively identical for both diversified and focused portfolio partitions to earlier findings for H_AT in Panel A. In this case, the low-minus-high growth return spread for diversified firms is 2.91%, while focused firms earn a low-minus-high growth return of 23.80% for a similar multiple of about 8 times that of diversified firms.
I repeat the analysis for independent portfolio sorts on AG and SEG in Panel C, Table   4 , and find a similar pattern in returns for diversified and focused firms in phases of high and low asset growth. Specifically, low-growth diversified firms (6 to 8 segments per firm) post a significant return of 16.29% versus 5.22% for high-growth diversified firms, with a lowminus-high growth return differential of 6.52%. Returns for low-growth focused firms came to 31.03% while high-growth focused firms yielded 6.05%. A large and significant lowminus-high growth return differential of 26.69% per annum with t-statistic of 5.28 is repeated for this portfolio. In this instance, the low-minus-high growth return differential for focused firms is a smaller albeit economically significant multiple of 4 times that of diversified firms.
Returns to dependent portfolio sorts on asset growth and diversification measures
Rather than base ensuing conclusions on the independent portfolio sort in Table 5 , it is instructive to examine dependent sorts of the base variables to see if the return patterns documenting the interaction of diversification and asset growth are robust across portfolio variations. This step allows for an assessment of the extent to which the valuation effect of differing growth options between diversified and focused firms is pervasive in the crosssection of returns, and for industry application, also provides an indication of the attainability of reported returns to spread portfolios.
As before, at the end of June of each year (t) over 1980 to 2008, stocks are allocated by a four-by-four sorting process into 16 sorted portfolios. However, the four-by-four sorting process is now based on first ranking the pool of stocks for every year by the dependent measure into 4 portfolios, and then subsequently ranking each of these portfolios into another 4 portfolios by ranking on the alternate variable measure of interest.
Table 5 Dependent portfolio returns sorted on key characteristics in event time
At the end of June of each year (t) over 1980 to 2008, stocks are allocated by a four-by-four dependent sorting process into 16 dependently sorted portfolios by alternating asset growth (AG) and the corresponding diversification measure as dependent and independent variables. The portfolios are held for 1 year, from July of year (t) to June of year (t+1), and then rebalanced. Portfolio returns around the portfolio formation year (t) over the period of July 1980 to June of 2008 are then averaged. Portfolios sorted by Herfindahl index values have focused firms (Herfindahl index values = 1) allocated to portfolios 1 while diversified firms (0<Herfindahl index values < 1) are allocated to portfolios 2 to 4, with portfolio 4 being the most diversified. Firms sorted by number of segments (SEG) are likewise allocated to 4 portfolios. Focused firms are consolidated into portfolio 1 while diversified firms (2 to 8 firm segments) are assigned to portfolios 2 to 4. Panels A and C report dependent portfolio sorts first by AG followed by the Herfindahl index values for segment assets (H_AT) and segment sales (H_SALE), respectively. Panels B, C and D report dependent portfolio sorts first by each diversification measure H_AT, H_SALE and SEG followed by AG, respectively. Table 5 , Panel A, reports the dependent portfolio sort first by AG followed by H_AT.
Low-growth diversified firms post a return of 11% versus 7.53% for high-growth, diversified firms. In contrast, low-growth focused firms report a significant 32.90% return while highgrowth focused firms have a substantially smaller return of 5.13%. The corresponding lowminus-high growth return spread for focused firms is a significant 27.77% (t-statistic of 5.26) which is 8 times that of the 3.47% return spread (weakly significant t-statistic of 1.50) for diversified firms. Table 5 , Panel B, reports returns for a dependent sort first by H_AT followed by AG.
Low-growth highly diversified firms post a significant return of 10.87% (t-statistic of 2.48) versus 6.16% for high-growth highly diversified firms, with a significant low-minus-high growth return spread of 4.71% (t-statistic of 2.42). Returns for low-growth focused firms came to 32.52% (t-statistic of 4.55) while high-growth lowly diversified firms yielded 5.64%
(t-statistic of 1.38). The large low-minus-high growth return spread for focused firms vis-à-vis diversified firms persists, with the spread for focused firms (26.89%) being almost 6 times larger than that of diversified firms (4.71%).
Earlier regressions and portfolio sorts demonstrate that total asset growth rates are a strong predictor of future returns for all types of firm structure, specifically, both focused and diversified firms. This finding is again demonstrated in the dependent sorts consistent with earlier papers showing that firm growth should be fundamentally linked to lower expected returns (Cooper, Gulen and Schill (2008) , Berk, Green and Naik (1999) , Gomes, Kogan and Lu (2003) , Carlson, Fisher and Giammarino (2004) , Anderson and Garcia-Feijoo (2006) , and others).
A significant new finding is that portfolios conditioned on diversification measures hold important predictions for future returns during period of low and high asset growth.
During periods of low asset growth, diversified firms have lower future returns than focused firms while there is little difference in returns during periods of high asset growth. These results are consistent with the interpretation that diversified firms have different growth options with lower systematic risk compared to focused firms. This observation also fall in line with a general theme in corporate finance literature which argues that the diversified form is important to firm value (Lamont and Polk (2001) , Campa and Kedia (2002) , Villalonga (2004) , Gao, Ng and Wang (2008) , Anjos (2010) , and others) but presents unique evidence that diversification has a real economic impact on the exercise of growth options available to a firm.
Robustness checks: Returns to dependent portfolio sorts on asset growth and the
Herfindahl index values of segment sales and the number of firm segments A valid consideration is whether the pattern of returns from dependent portfolio sorts of AG followed by H_AT will hold if other measures of corporate diversification are employed. In order to further test that these findings are not spurious results of measurement or classification error specific to accounting information of segment assets, 2 other established and popular measures of diversification in the literature, namely the Herfindahl index measure of segment sales and the number of firm segments (see Berger and Ofek (1995) , Comment and Jarrell (1995) , Graham, Lemmon and Wolf (2002) , Mansi and Reeb (2002) , Stowe and Xing (2006) , among others), are used for robustness checks.
Panel C of Table 5 reports returns for the dependent portfolio sort of first by AG followed by H_SALE. Portfolios for low-growth focused firms yield a 33.82% return versus 5.05% for high-growth focused firms. Low-growth diversified firms yield 14.78% in returns (2 times smaller than low-growth focused firms) and high-growth diversified portfolios report a significant and smaller 9.47% return. The low-minus-high growth return spread is comparatively larger than the comparable independent portfolio sort of AG by H_SALE. In this case, the low-minus-high growth return differential for diversified firms is 5.31% (versus 2.91% for the independent sort of AG by H_SALE), while the low-minus-high growth return differential for focused firms is larger 27.77% (versus 23.80% for the independent sort of AG by H_SALE).
As for the dependent sort of first by H_SALE followed by AG reported in Panel D of Table 5 , low-growth diversified firms post 11.88% returns versus 7.34% for high-growth firms in the same row. Consistent with earlier findings, returns for low-growth focused firms came to 32.56% (t-statistic of 4.55), or about 5 times the 5.66% yield of high-growth lowly diversified firms. The low-minus-high growth return spread continues to be robust at a multiple of 6 times for focused versus diversified firms.
Lastly, the robustness check is repeated for the dependent sort of SEG followed by AG. Low-growth diversified firms (6 to 8 segments per firm) post a return of 12.72% versus 5.37% for high-growth diversified firms, with an accompanying low-minus-high growth insignificant return spread of 12.38%. Returns for low-growth focused firms yielded 30.70%.
High-growth focused firms yielded 5.70%. In this case, the low-minus-high growth return differential for focused firms came in at 26.28% per annum with strongly significant tstatistic of 5.27.
Conclusion
In this article, I provide new evidence that diversified and focused firms have different growth options. This is done this by comparing future returns of diversified and focused firms during different periods of low and high asset growth. I show that on average, focused firms have significantly higher returns than diversified firms during periods of low growth, with little difference in returns during periods of high growth.
The difference in return spreads for low-minus-high growth periods for portfolios of focused and diversified firms are also economically large and significant, with the return differential for portfolios of focused firms being larger than that of diversified firms. By employing both dependent and independent portfolio sorts of the key variables, I show that the diversification effect on growth options is robust to portfolio variations and holds potential for spread portfolios.
The results of this study bring important insights to both corporate finance and assetpricing literature. A unique contribution is that diversified and focused firms have different growth options. The implications of this new finding are large. While the literature documents linkages between growth options and firm value, this study offers a novel connection of growth options with varying systemic risk to the diversified form. In addition, this connection of differing growth options to firm structure not only contest agency explanations that firm diversification is value destroying but also offers a rational explanation for the diversification discount.
In documenting that diversified firms have growth options with lower systemic risk than focused firms, the results support the findings of Mansi and Reeb (2002) who argue that the documented discount stems from risk-reducing effects of corporate diversification.
14 Separately, a rational alternative to mispricing arguments for the negative relationship between total asset growth and stock returns, also known as the asset growth effect, is offered.
This study also has its share of weaknesses. While the results demonstrate convincingly the relative importance of growth options to firm value during times of low and high asset growth, there is limited insight into how assets-in-place serve as a driver of returns during periods of high asset growth. While the model employed in this study does not consider alternative considerations related to diversification such as internal capital markets or the productivity of firms, this gap holds potentially interesting questions for future work.
Lastly, the process of developing this paper has also provided learning points for future research on the diversification discount. As suggested by Graham, Lemmon and Wolf (2002) , this paper agrees that future papers connecting growth options to firm value must take heed to account for systematic differences between business segments of diversified firms and benchmark single-segment industry firms in order to avoid incorrect inferences. On a more general note, this author suggests that it is imperative for empirical researchers to take into account established theoretical models when making predictions about the influence of unobservable factors, such as growth options, on firm value.
14 The authors observe that (a) the diversification discount is most pronounced in those firms with greater than average debt levels, (b) all equity firms do not exhibit a diversification discount, and (c) using book values of debt to compute excess value creates a downward bias for diversified firms. Together, consistent with a riskreduction hypothesis, these results indicate that diversification is insignificantly related to excess firm value.
